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chard comprises: (1) trans, trans -S^dodecadien-l-ol, (2) at least one additional component selected from dodecanol 
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"IMPROVED PHEROMONE FORMULATION" 

This invention relates to an improvement in the 
formulation of a synthetic sex pheromone composition used 
for the control of the codling moth (Cydia p^mgnella) , a 
jor pest of apples and pears, by means of mating 



ma 



disruption* . 

Pheromones are chemicals secreted by an insect to 

affect the behaviour of other insects of the same 
species- Pheromones have been used in a number of 
biological pest control methods, and the use of these 
natural substances is attractive because of the high 
selectivity of these substances, combined with the fact 

w Htdv to develop a resistance to 

that insects may be less likely to aevexuy ^ 

-i c-o~n+-H(=>-fcic orqanic insecticides, 

them than, for example, to synthetic orgd 

Sex pheromones, and particularly female sex 
pheromones, have been used for some time in insect control 
methods, and in one such method the female sex pheromone 
is us^d as "bait" in traps used to attract and catch male 
insects. in another such method, the female sex pheromone 
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is evaporated from a number of sources to confuse the male 
insects and frustrate their attempts to locate females, 
hence disrupting mating. 

Previous approaches to control codling moth by 
mating disruption have been based on the use of a single 
synthetic compound, trans., trans-8 , 10 , dodecadien-l-ol 
(E,E,8,10-12OH), which is known to be the major component 
of' the natural sex pheromone of the female codling moth. 
However, treatments with synthetic E,E, 8, 10-12OH have 
provided very variable results in terms of levels of 
codling moth damage to fruit such as apples or pears, 
although the single component, generally reduces the number 
of male codling moths locating virgin female or synthetic 

pheromone sources . 

It has now been discovered that the natural sex 
pheromone of codling moth females contains several other, 
components in addition to E,E , 8 , 10-120H which, when 
formulated with synthetic E ,E , 8 , 10-12OH, provide a 
synthetic pheromone composition that is significantly more 
effective than E, E , 8 , 10-12 OH alone in mating disruption 
trials in codling moth, both in reducing male captures at 
synthetic pheromone sources and in terms of reduced fruit 
damage . 

According to a first aspect of the present 
invention, there is provided a synthetic pheromone 
composition- for use in the control of the codling moth 
(Cydia poingnella) , which comprises (1) trans , trans- 8, 10, 
dodecadien -l-ol, (2) at least one additional component 
selected from dodecanol and/or tetradecanol , and, 
optionally (3) a carrier material or substance therefor. 

In another aspect, the present invention provides 
a method for the control of the codling moth ( Cydia 
nnmonella) in a crop or orchard, which comprises the step 
of releasing in the crop or orchard an effective amount of 



35 



BNSDOCID: <W O B8037 55A 1 _ I _> 



WO 88/03755 



PCT/AU87/00396 



10 



15 



20 



25 



30 



a composition comprising (1) trans, £ian&-8,10, 
dodecadien-l-ol, and (2) at least one additional component 
selected from dodecanol and/or tetradecanol, and, 
optionally (3) a carrier material or substance therefor. 

The amount of the composition of this invention 
which is effective in the control of the codling moth by 
mating disruption can, or course, be readily determined by 
simple field trials. By way of example, however, the 
release of the composition at a rate to maintain the 
active components at or above 25mg per hectare of crop or 
orchard treated per hour, has been found to be effective. 
A preferred rate of release is about 35 mg per hectare 

treated per hour. 

Preferably, the composition of this invention 
comprises the three active components, E,E, 8, 10-12OH 
(component I), dodecanol (component II) and tetradecanol 

(component III) . 

As previously described, the composition 
optionally includes a carrier material or substance. One 
suitable carrier material is octanol, which may be 
included in the composition in order to reduce the melting 
point of the active components. 

The composition may also contain an antioxidant, 
such as alpha-tocopherol, which may be used in an amount 
of approximately 10% by weight of the total composition. 

Preferably also, the composition of this 
invention is provided in and released from vapor-releasing 
dispensers which can be distributed at appropriate points 
throughout the crop or orchard to be treated. Suitable 
dispensers include the polymeric tubular vapor-releasxng 
dispensers having shape retainability disclosed in 
Australian patent Specification No. 534, 192. 

Preferably also, the ratios of the three 
components, released from vapor-releasing dispensers, are 
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1.0:0.5:0.1 for components I, II and III, respectively. 
As described above, the combined mean release rate for the 
three components over the season is preferably maintained 
at or above 25mg per hectare per hour - for example, using 
1000 polymeric tubular vapor-releasing dispensers, each 
loaded with ca. 80mg, per hectare. The number of 
dispensers per hectare can, of course, be varied provided 
that the overall release rate is maintained at an 

appropriate level. 

Whilst the preferred ratios of the three 
components for biological effectiveness are as described 
above, the dodecanol and/or tetradecanol may be included " 
in the initial composition- in amounts, which exceed the 
optimum for biological effectiveness. This is to 
counteract the effect of differences between the initial 
composition and effluvia when dispensed, for example by 
permeation from a dispenser such as the capillary 
dispenser of Australian Patent Specification No. 534, 192. 

Further features of the present invention will be 
apparent from the following Examples, included by way of 
illustration of the invention. 
Sample 1 

In a field trial comparing the effectiveness of 
the single component (A) versus the 3-component blend (B) . 
and untreated control (C) , each of the trial compositions 
was released from polymeric tubular dispensers as 
described in Australian Patent Specification No. 534, 192. 
The level of fruit damage in (B) was -significantly lower 
(<0% fruit damaged)' than (A) or (C) which exceeded 19% 
and 80% respectively. Mean male codling moth captures per 
pheromone baited trap over a three month period in (B) , 
(A) and (C) were 0, 6 and 28, respectively. The 
3-component blend in accordance with the present invention 
was therefore significantly more effective than either the 
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single component or the control, both in reducing fruit 
damage and in reducing male captures at the synthetic 

pheromone sources. 

The field results were supported by laboratory 
bioassays in which the sexual activity of male codling 
moths was measured in response to trans, trans.- 8 , 10, 
dodecadien-l-ol (I) alone or in combination with dodecanol 
.(II) and tetradecanol (III). The percent response was as 
follows I alone -27%, I plus 11-22%, I plus 111-23%, I 
plus II and 111-63%. There was no response to the control 
(clean air) . 
Sample 2 

A three component pheromone blend in a slow 
release dispenser was trialled at commercial pear orchards 
in the Goulburn Valley in Victoria, Australia. 

Tha Trial Design 
• ~ ' Each trial consisted of a paired comparison 

between a conventionally treated orchard and a pheromone- 
treated orchard. An adjoining block of pears of the same 
variety but with conventional spray programme was 
20 monitored as the control at each site. The trial sites 
were not well isolated (desirable for pheromone trials) 
but where pheromone and conventionally treated orchards 
adjoined each other, the pheromone dispensers were placed 
in 6 rows of the conventionally treated orchard to provide 
25 a buffer zone of an effectively doubly treated area. A 
conventional fungicide programme was maintained on both 
test and control orchards. 
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a. Pheromone dispen ser design 

The pheromone mixture consisted of a blend of 
three components as follows: 

Compound Proportion 

5 E,E,8,10-120H 1000 

Dodecanol 500 

Tetradecanol 10° 

The above mixture was combined in a 90:10 w/w 
10 ratio with alpha tocopherol as an antioxidant, drawn into, 
the capillary dispenser tube under vacuum and sealed and 
guillotined into 200 mm lengths. The dispensers were 
constructed in accordance with Australian Patent 
Specification No. 534, 192 and were comprised of a blend of 
polyethylene and ethylene/vinyl alcohol which allows the 
pheromone to release by slow permeation of the dispenser 
walls. A soft aluminium wire was incorporated into the 
dispenser beside the capillary to facilitate attachment to 
the branches of the trees. The capillary lumen was 2 mm 
and the capillary wall thickness was 0.5 mm. 
h. S prav Programmes - Control orchards: 

" insecticide no. of Applications , 

Site 1 Site 2 

Chlorpyriphos ~ ' 1 

25 Azinphos methyl ~ * 

Parathion 10 1 

Bacillus f-hiiTinaiensis 2 -3 

c. Dispenser placement 

The dispensers were placed 4 per tree at a height 
of approximately 2 metres on the perimeter, branches of the 
trees. This gave an overall density of 1000 dispensers 
per hectare. The dispensers were placed in the field at a 
date estimated to be one to two weeks prior to Coding moth 
emergence based on previous years experience. 
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d. Monitoring 

All the treatment and control areas were 
monitored using Terpinyl acetate/sugar lures and pheromone 
traps. Coding moth damage was assessed at harvest. 

e. "Results . 

Coding moth populations were low, as expected xn 

a normal commercially run orchard. 
r.ndino Moth Damage 



Site 



Treatment No. of No. of 

fruit checked fruit infested 



Damage 




Control 
Test 



500 
1000 



2 
3 



0.4 
0 . 3 



25 



It will be appreciated that modifications and 
variations may be made to the particular embodiments 
specifically described without departing from the broad 
concepts of this invention as described herein, and that 
the present invention extends to all such modif icatxons 
and variations which fall within the spirit and scope of 
the invention. 
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CLAIMS 

1. A synthetic pheroroone composition for use in the 
control of the codling moth (Cydia pomonella) , which 
comprises: 

(1) trans , trans - 8, 10, dodecadien-l-ol , 

(2) at least one additional component selected 
from dodecanol and/or tetradecanol , and, 
optionally 

(3) a carrier material or substance therefor. 

2. A composition according to claim 1, comprising 
trans , trans - 8, 10, dodecadien-l-ol, dodecanol and 
tetradecanol. 

3. A composition according to claim 2, wherein said 
components are in the ratio of 1.0 : 0.5 : 0.1, 
respectively. 

4. A composition according to claim 1, further 
comprising an antioxidant. 

5. A composition according to claim 4, wherein said 
antioxidant is alpha-tocophero 1 . 

6s a composition according to claim 1, further 

comprising octanol. 

7. A composition according to any one of claims 1 to 

6. wherein said components are contained within a tubular 
polymeric vapor-releasing dispenser, 

8> A method for the control of the codling moth 

rrx*j* pnmonella ) in a crop. or orchard, which comprises 
the steps of releasing in the crop or orchard an effective 



BNSDOCID: <WO B803755A1J_> 



WO 88/03755 



PCT/AU87/00396 



amount of a composition according to any one of claims 1 
to 7. 

9 A method according to claim 8, wherein said 
composition is released at a rate effective to maintain 
the active components at or above 25 mg per hectare per 
hour . 

10 A method according to claim 9, wherein said 
composition is released at a rate effective to 

the active components at about 35 mg per hectare per hour 
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AMENDED CLAIMS 
[received by the International Bureau 
on 9 May 1988 (09.05.88); 
claim 2 cancelled; claims 1 and 3 amended: 
other claims unchanged (1 page)] 

X. (Amended) A synthetic pheromone composition for 

use in the control of the codling moth (CydjLg. pomonella ) , 

which comprises: 

(1) trans , trans - 8, 10, dodecadien-l-ol , 

(2) dodecanol, 

(3) tetradecanol, and, optionally, 

(4) a carrier material or substance therefor. 

2. (Cancelled) 

3. (Amended) A composition according to claim 1, 
wherein said components are in the ratio of 1.0 : 0.5 : 
0.1, respectively. 

4. a composition according to claim 1, further 
comprising an antioxidant. 

.5. A composition according to claim 4, wherein said 

antioxidant is alpha-tocopherol . 

6< a composition according to claim 1, further 

comprising octanol. 

7. A composition according to any one of claims 1 to 
6, wherein, said components are contained within a tubular 
polymeric vapor-releasing dispenser. 

8. A method. for the control of the codling moth 
(Cyjjiil pomonella ) in a crop or orchard, which comprises 
.the steps of releasing in the crop or orchard an effective 
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